abstraCt

Objective
To evaluate the process of the implementation of an intervention aimed at improving work engagement and energy balance, and to explore associations between process measures and compliance.
Methods
Process measures were assessed using a combination of quantitative and qualitative methods.
Results
The mindfulness training was attended at least once by 81.3% and 54.5% was highly compliant. For e-coaching and homework exercises, 6.3% and 8.0% were highly compliant. The training was appreciated with a 7.5 and e-coaching with a 6.8.
Appreciation of training and e-coaching, satisfaction with trainer and coach, and practical facilitation were significantly associated with compliance.
Conclusions
The intervention was implemented well on the level of the mindfulness training, but poorly on the level of e-coaching and homework time investment. To increase compliance, attention should be paid to satisfaction and trainer-participant relationship.
Trial registration:
NTR2199
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baCkground
Modern working life in western countries has become more mentally demanding and less physical in nature. This, in combination with other factors, may contribute to impaired mental health (1) and a disturbed energy balance, which in turn may lead to body weight gain (2) . Both are significant threats to the health of workers (1; 3) and because of the associated health care costs and productivity-related loss (1; 4; 5) also a financial burden for society, including employers. The Mindful 'Vitality In Practice' (VIP) intervention is a worksite health promotion intervention, targeting both these threats.
The Mindful VIP intervention aims to improve work engagement and energy balance related behaviours (EBRB). Work engagement can be considered a form of subjective well-being at work (6) , and is known to be associated with positive mental health outcomes (7) (8) (9) . Energy balance related behaviours are targeted to prevent body weight gain. The mindful VIP intervention was developed in a systematic way, based on the Intervention Mapping protocol (10) involving workers and key figures in the development process (11) . This resulted in a worksite health promotion intervention with self-regulation as the main method to target personal resources and determinants such as self-efficacy and perceived barriers. Self-regulation refers to "an active, iterative process, of goal setting, choosing of strategies, self-observation, making judgements based on observation (as opposed to those based on habit, fear or attraction), reacting appropriately in the light of one's goal and revising one's strategy accordingly." (10 p. 127 ). The program's main self-regulation strategy was mindfulness training (11) . The effectiveness of this program is being evaluated in a randomised controlled trial (11) .
Evaluating the process of interventions is important, as it helps to interpret the outcome results, and to determine the transferability of the effects of the intervention (10-13) Process evaluation may distinguish a faulty intervention concept or theory (theory failure), from one that is merely badly implemented, but otherwise potentially effective (program failure)(10;13). Thus, process evaluation permits to improve the intervention with regard to the theory or the implementation. In addition, implementation and theoretical issues are relevant to learn from for future implementation of the intervention in practice as well as for the development of future interventions.
Process evaluations have become perpetually more common in the evaluation of public and occupational health interventions, and more specifically worksite health promotion interventions. In parallel, more theoretical models and frameworks have been developed to guide process evaluation. These models and frameworks vary in structure and content. For instance, the content can be designed for specific types of interventions, such as print materials (14) , or specific settings (12;15-22) including the worksite (23) or specific target groups, such as pregnant women (24) , whereas other frameworks apply to all types of programs, settings and target groups (25) (26) (27) .
In spite of this variation, the process items described in these theoretical models and frameworks -such as reach, compliance (also called dose, participant followthrough, extent, or exposure), fidelity and context-are often rather similar.
Although it has become more common to perform a process evaluation and recent process evaluations do incorporate more or less the same process items, process evaluations often have limitations (12) For instance, data collection often lacks systematicallity (12;13) . In addition, the context commonly lacks proper consideration (12;13) . Furthermore, compliance is crucial for interpreting study outcomes (25) , and low participation and compliance levels may lead to a decrease in (cost-) effectiveness on population level and generalizability of the results (34) .
However, to date, most process evaluations only assess the level of compliance. Often they do not, however, examine how other process measures, such as context, are associated with compliance, although participation and compliance levels in worksite health promotion programmes are typically rather low (34). Targeted improvements on the level of compliance for future implementation in practice or the development of future interventions can only be suggested when insight in the relation between compliance and other factors is provided.
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The primary objective of this paper is to systematically describe the process of the Mindful VIP intervention. The second objective is to explore the link between of process measures (context and judgement) with compliance.
methods
This process evaluation was carried out as part of the Mindful VIP study. The overall aim of this study is evaluating the (cost-) effectiveness of a worksite intervention in a two-armed randomised controlled trial.(11) The study protocol was approved by the Medical Ethics Committee of the VU University Medical Center, Amsterdam, the Netherlands, and all participants signed informed consent.
The Mindful VIP Program
The Mindful VIP program was systematically developed, based on the Intervention Mapping protocol (10) , assessing the needs of the workers of two research institutes, and selecting suitable theoretical methods and practical strategies. A method is a theory-based technique to influence resources and determinants, whereas a strategy organises and operationalizes the intervention methods. Self-regulation skills were chosen as the main method for this intervention, and mindfulness training was considered an appropriate strategy to influence self-regulation. A more detailed description of the development of the intervention has been published elsewhere (11) . The Mindful VIP intervention comprises two key components: 8 weeks of in company mindfulness training with homework exercises, and 8 sessions of ecoaching. Additionally, free fruit and snack vegetables was provided during 6 months, and lunch walking routes, and a buddy-system were offered as supporting elements.
Each mindfulness session took 90 minutes and was held in a room at the worksite in a group setting of 4 to 17 participants. This group was the same during the 8 weeks, but participants had the opportunity to catch up missed sessions in another group. They participated in their own time (not during paid working hours), but the timetable was adapted to working hours as much as possible (before working hours, around lunch time and after working hours). The homework exercises comprised a variety of formal ("body scan" meditation, sitting meditation) and informal exercises (small exercises, such as breathing exercises when starting up the computer, and grocery shopping mindfully) and took approximately 30 minutes per day on 5 days per week. More details on the contents of the training have been described elsewhere (11) . During the penultimate session, the participants were asked to write a Personal Energy Plan (PEP), setting goals for themselves. They had to e-mail the PEP to the trainer before the last session and that marked the start of the coaching by e-mail. Coaches provided 8 e-coaching sessions, existing of positive feedback on the PEP and answers to questions. The supporting elements were integrated in the key components (i.e. the mindfulness training and e-coaching). Fruit was provided at the location where the training was held. Lunch walking routes were provided by an intranet webpage and participants were stimulated to go lunch walking during the mindfulness training and e-coaching. The buddy system was incorporated in the mindfulness training: the training was given in group setting and, in addition, participants were asked to form pairs to discuss homework exercises and to keep in contact between the sessions.
Supporting intervention materials comprised an intranet webpage, hand-outs for homework exercises on paper, a booklet containing exercises, an audio disc with recorded exercises, and an e-coaching logbook (PEP).
Participants
Only the participants in the intervention group were included in this process evaluation, as only they were exposed to the intervention. The study population included workers of two Dutch governmental research institutes. All workers at both institutes were invited to participate in this study. Exclusion criteria were: being on sick leave for more than four weeks or being pregnant for more than 12 weeks at the time of recruitment. Half of the study participants was randomly assigned to the intervention group after baseline measurement. The other half was assigned to the control group.
Data Collection
Because the Mindful VIP intervention was developed in a systematic way, based on the intervention mapping protocol (11), the process evaluation was also based on recommendations from this protocol (10) . Data were obtained using questionnaires at baseline and a follow-up measurement after 6 months. In addition, semistructured face-to-face interviews with participants (n=13) were held. In imitation of Schaalma and colleagues (28) as suggested by the Intervention Mapping protocol (10), consenting participants were selected (n=13) for a face-to-face interview by purposive sampling (28) . High and low compliers for different intervention components were selected for a face-to-face interview to maximise the variety of the views on the intervention. In addition to the participants, the principal trainer was interviewed. The principal trainer trained the greater part of the groups and coordinated the other 3 trainers.
Process data were collected on the following items: reach, dose, fidelity, judgement, context and other barriers and facilitators. Table 1 presents an overview of the data collection and processing. Fidelity. Fidelity is the extent to which the program was delivered according to protocol (26) . It represents quality and integrity of the implementation of the intervention. Fidelity was examined in a face-to-face interview with the trainer, by open-ended questions about how the protocol was used and whether it was adhered to, and perceived barriers for adherence to the protocol.
Judgement. Judgement refers to appreciation, positive emotional reaction and determination whether the program was of help (10) . Judgement was examined using a questionnaire by scoring appreciation of the entire program and the different components and materials on a scale from 1 to 10 (where 1 is lowest appreciation and 10 is highest). Also, the number of training and e-coaching sessions and the amount of homework were judged on a three-point scale (ranging from too little, through exactly right, to too much). Usefulness, worthiness of time investment and satisfaction with quality of the main program components (mindfulness training and e-coaching) and of the providers were scored on a five-point scale (ranging from totally disagreeing to totally agreeing). Participants were asked to judge the components and materials they had used at least once. opinion of colleagues, collaboration, and leadership), the individual worker or participant (e.g. knowledge, skills, attitude, and compliance), the individual provider (e.g. attitude, knowledge and awareness) and the intervention itself (e.g. feasibility, credibility, accessibility, and attractiveness of the intervention components and materials) (29) .
In addition, the organisational context was assessed in the process questionnaire using items about whether participants felt stimulated by either their supervisor or the organisation to participate (for example whether their supervisor advised them to participate) and whether participants felt facilitated (in practical sense) by either their supervisor or the organisation, on a five-point scale (totally disagree to totally agree).
Data analyses
To systematically describe the process of the implementation of the Mindful VIP intervention, data were analysed both qualitatively and quantitatively. The qualitative data were recorded and fully transcribed, and subsequently analysed according to the principles of thematic content analyses. 30 Descriptive statistics were used to illustrate the process quantitatively. 
results
Reach
The total number of eligible workers was at the time of inclusion 1570 and 250, for both research institutes respectively, resulting in a total of 1820 workers. Of the source population, about 49% was female, about 40% was highly educated and the mean age was 46 years. The total number of participants in this study was 257 (14.1% of the total number of eligible workers). The participants of the mindful VIP study were comparable to the source population in terms of age, but not in terms of gender distribution and educational level: there were more women (about 66%) and highly educated workers (about 81%) among the mindful VIP participants compared to the source population.
The reach of the mindfulness training, e-coaching, and fruit was 81.3%, 30.4%, and 68.8% respectively (table 2). The reach of the buddy system and lunch walking routes were 32.2% and 4.5% respectively (table 2) .
Compliance
The mean number of mindfulness training sessions attended was 5.1 (Table 2) . Just over half (54.5%) of the participants attended to six or more sessions (high compliant) of the mindfulness training. The mean time invested in homework exercises was 53.6 minutes per week. The mean number of emails exchanged for e-coaching was 1.5. The percentage of participants who exchanged six or more emails (high compliant) was 6.3%. The percentage of participants who were high compliant with time investment in homework exercises was 8.0%. Of the materials, the booklet and audio disc and homework hand-outs were on average used 'sometimes' (table 2) . The additional audio exercises were used somewhat less frequently than the original audio disc.
Further, on average, the intranet page and e-coaching logbook were used 'seldom' (table 2) . From the interview with the principal trainer, it appeared that the protocol was adhered to regarding the contents of the training; each session had the same subject with each trainer. The protocol was also adhered to in terms of hand-outs. There were however some differences between trainers, for instance in how they dealt with creating a buddy system. One trainer stimulated the participants in the group in a directive way to form pairs and discuss to each other as was intended by the protocol, whilst others only mentioned it ("you could form pairs") but did not facilitate the actual formation, or let it depend on the group as they saw this as the responsibility of each group. Also, the trainers differed in how they handled stimulating homework exercises. One trainer made an extra effort besides the strategy from the protocol and had one group formulate intentions to invest time in their homework. Barriers for adherence to the protocol that were reported, concerned the study population, generally consisting of a healthy population and not a group selected by the trainers based on certain criteria (such as a health problem or other motivation for the training). Other barriers were the room (poorly furnished), the changing group participants and the consequent changing group dynamics (because of catching up for missed sessions in other groups), and too large diversity in homework exercises.
Concerning the e-coaching, the interviewed principal trainer reported a low level of response to the emails, in spite of repetitive reminders. Also, periods of vacation hindered the email exchange, especially since the vacation of coaches and participants often did not take place simultaneously. 1 on a scale from 1 to 10, where 1 is least positive and 10 is most positive 2 on a three point scale, ranging from 'too little', through 'exactly right' to 'too much' 3 percentage agreeing with the statement * participants were asked to judge intervention components and materials when they had used it once or more
Judgement
The overall Mindful VIP intervention was appreciated with a 7.0 on a scale from 1 to 10, ranging from least positive to most positive (table 3) . On the same scale, the mindfulness training was appreciated with a 7.5, the e-coaching had a mean score of 6.8, and the fruit was appreciated with a 7.9. and 60.0%, respectively) and with the quality of the trainer and coach (76.1% and 64.4%, respectively). The majority considered the training and e-coaching worth the time investment (66.3% and 52.2% respectively), but slightly less than the majority (47.6%) considered the homework exercises worth the time investment.
Context and other barriers and facilitators
During the interviews with participants, barriers in the organisational context were reported. For some professions, the organisation of work did not allow flexibility in working hours and therewith hindered participation in the training. In addition, the outsourcing of individuals and whole departments, job insecurity and reorganisations were mentioned as barriers in the organisational context, as they impeded motivation for compliance.
Barriers in the social context had principally to do with the subjective norm: Reported facilitators related to the provider were a good trainer-participant relationship, the ability to create a confidential atmosphere in the group and a 'mild' attitude towards incompliance with homework exercises. A reported barrier, on the other hand, was when the trainer-participant relationship was perceived as poor, resulting in miscommunication and irritation. Furthermore, it was reported that trainers differed in their approach of participants and style of guiding the sessions.
For instance, a trainer talked more than others during the sessions or focussed mainly on negative aspects instead of positive aspects, which was reported to cause irritation. In addition, it was reported that language use that was rather vague and not down to earth to be a barrier for compliance. With regard to the e-coaching, it was reported that attitude and responsiveness of the coaches sometimes were perceived as barriers. Participants reported "feeling like the coaches did not enjoy coaching via email". Interviewees indicated that they had to remind the coach to answer them and that it took quite some time to get an answer. In addition, the contents of the answers of the coaches were sometimes disappointing. Furthermore, the e-coaching was perceived as less personal than the training, with more distance between coach and participant. This all resulted in a barrier to comply with the e-coaching.
Concerning the intervention itself, a facilitator was that it was for free, which was especially perceived as an advantage for the fruit and the training. Another facilitator was an immediate perceived effect after a session of training. Interviewees reported feeling 'revitalised', 'fresh', 'energetic', and 'peaceful'. On the other hand, the immediate effect faded away in time, which was considered a barrier for further participation when missing a few sessions and to continue the e-coaching after the training. Other barriers that were reported were the unattractive lay-out of the e-coaching logbook, the lack of individual tailoring or attention, the location of the fruit at the premises, and the unclear and inconsistent communication about the program.
Links between context, judgement and compliance
Appreciation (judgement) of the training and e-coaching were positively associated with compliance with the training (β=0.82, 95%CI 0.50 to 1.14) and e-coaching In addition, some other process items were correlated (table 4) . The judgement of the intervention component is linked to who provides it (r=0.68, p=0.01, for mindfulness training and trainer, r=0.81, p=0.01, for e-coaching and e-coach). 
disCussion
The aim of this paper was primarily to systematically describe the process of the Mindful VIP intervention and secondarily to explore the link between context, judgement, and compliance. The results show that, in general, the intervention components were well appreciated and compliance to the mindfulness training was high. However, compliance to the e-coaching and homework were low.
Furthermore, it appeared that satisfaction with the intervention component was associated with compliance to that intervention component. From both interviews and questionnaires, it appeared that the trainer/coach-participant relationship was associated with more satisfaction with and better compliance to the intervention component. More practical facilitation by either supervisor or the organisation was associated to higher compliance as well.
The reach of the study population among the source population was 14.1%, which might be considered reasonable when compared to rates of reach among other worksite health promotion intervention of 9% to 22% (31) . The study population corresponded rather well to the source population in terms of age. However, women and highly educated workers were overrepresented. Generally, women and highly educated people comply relatively well to health promotion interventions, which is in line with the present results. However, this selection of our population should be considered when generalizing the effects of the intervention.
The majority of the participants was highly compliant to the mindfulness training.
However, the homework of the training was only performed as intended by 8% of the participants. An explanation for this low percentage might be that the majority of the participants considered the amount of homework too much and not worth the time investment, although they did consider it as useful. The compliance to e-coaching was even lower; only 6.3% of the participants received the amount of e-coaching as
intended. An explanation for this low compliance might be that just more than half of the participants thought that the e-coaching was not useful for them. Barriers for compliance with e-coaching were the impersonal character of the e-coaching (lack of face to face contact), the unattractive lay-out of the e-coaching logbook, the attitude and responsiveness of the coaches and personal dislike of communication via email. There was a discrepancy between the view of the e-coaches (participants omitted to respond to e-mails in spite of reminders of e-coaches) and the view of the participants (e-coaches omitted to respond to e-mails in spite of reminders of participants) on the reasons why, but it is clear that the e-coaching did not take place as intended.
Implications for research and practice
The results from our process evaluation provide directions to improve the compliance to the Mindful VIP intervention. For example, the mindfulness training could be maintained as compliance and appreciation were high and it was considered useful.
The amount of homework however, should be reduced as it was considered too much and compliance was low, although it was considered useful. Furthermore, as the trainer-participant relationship appeared to be a determinant for both compliance and satisfaction of the participant as well as adherence of the trainer to the protocol, it is suggested to explore ways to optimise the match between trainer and participant.
Improvements of the compliance to the Mindful VIP intervention mainly concern the e-coaching component as compliance was very low for this intervention component and it was considered not useful by half of the participants. Arguments that plea in favour of coaching or counselling by e-mail are the feasibility in a work setting, and the suitability for time constrained participants for whom face to face contact (as a group training) is difficult to plan within working schedules (32) . Also, it has been stated that e-coaching -compared to other Internet support features-consistently improves energy balance related outcomes (33) . In order to improve compliance to the e-coaching, it is recommended to pay attention to the barriers that resulted from this study. It is therefore suggested that e-coaches optimise attitude and responsiveness. In addition, it is recommended that the lay-out of the e-coaching logbook is revised as well. Furthermore, it could be considered to choose another type of e-coaching, as directive e-coaching support has recently been shown to be more effective for energy balance related outcomes (33) .
For newly developed worksite health interventions, it can be learned from this study, that satisfaction is associated with compliance and that the organisational context should not be neglected when developing an intervention. In other words, both workers and management should be involved in the development of an intervention by using for instance the Intervention Mapping protocol (10) as was done in this study. By doing so, an appropriate intervention can be created, leading to satisfied participants, who are practically facilitated by their management. Facilitation could for instance be provided by allowing flexible handling of working hours, as this appeared to contribute to compliance in this study. Stimulation by the supervisor or organisation (for instance, summoning to participate via email) alone, does not contribute to compliance. It needs to be translated into actions (practical facilitation)
for it to be associated with compliance. In terms of practical facilitation, one could think of flexibility in handling working hours or enabling participation within paid working hours.
Strengths and limitations
A strength of this study is that data collection was performed systematically. Moreover, it is a strength that quantitative and qualitative methods were combined. In addition, insight in the process measures associated with compliance were examined.
Therefore, targeted recommendations can be made for future implementation of the Mindful VIP intervention in practice, as well as for future worksite health interventions. A limitation of this study is that data are used to illustrate the process and are not directly associated to effects, limiting the ability to interpret the results (12; 13) . It is the integration of process items and effect measures that maximises the ability to interpret results as it provides insight in their relation (12) . Therefore, process data will be used in the effect evaluation of the Mindful VIP intervention.
Another limitation of this study, is that any inferences about causality -whether for instance satisfaction leads to more compliance or vice versa-can not be made based on the performed analyses.
Another limitation of this study, is the limited sample size and specific characteristics of the sample (consisting of mainly highly educated workers). This should be considered when generalizing the results of this study. In addition, the number of intended users was relatively small, compared to the remaining group. By analysing compliance as a continuous outcome, instead of comparing high compliers with the low compliers, we do not expect limitations due to low power. A last limitation of this study, was that compliance and fidelity were measured by self-report, instead of objective measurement. The choice for self-reports was based on the opinion of the trainers, who considered the objective measurement of compliance and fidelity using registrations as too intervening in the nature of the intervention. In other words, it would hamper the mindfulness training. Self-report however, possibly suffers from recall bias as it may lead to a more positive recall of compliance for more satisfied participants. However, consequences are expected to be minimal, as the recall time was limited (6 months at most) and the number of sessions was limited as well (8 at most). Therefore, it is expected that self-report is fairly reliable in this case.
ConClusions
This process evaluation indicates that the mindful VIP intervention was implemented well on the level of the mindfulness training, but poorly on the level of e-coaching and homework time investment. From both questionnaires and interviews, it appeared that relevant factors for compliance were satisfaction with program components, provider characteristics, and perceived facilitation to participate by supervisor and organisation. Furthermore, it is recommended to revise the amount of homework and the e-coaching component to improve compliance.
